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6 April 1964 

Jet Propulsion Laboratory 
4800 Oak Grove Drive 
Pasadena, California 

Attention: J. F. Greenhalgh 

JPL Contract No. 950548 
Final Report 

End requirements of this program required SBRC to design, 
1. An exit optics assembly and deliver two complete 

2. Design a refrigeration assembly. 
3. Deliver ten (10) exit optics assembly kits con- 

units. 

sisting pf items purchased prior to reduction 
in number of item I units. 

4. Instrument record of the exit optics assemblies. 
5. One vellum and six (6)  copies of the drawings 

of the above Items 1 and 2. 
6. One vellum and six (6) copies of test specifi- 

cation for the SBRC conducted exit optics 
assembly test. 

INTRODUCTION 

Original requirements for 12 flight models of Item 1 and 
2 above were modified by JPL due to program changes which 
removed the emphasis for early delivery. Subsequently 
excess funds were needed by JPL for other programs so 
only those funds were left to perform the above tasks 
within the limitation of the funds. 

The original quantities for items required from outside 
vendors were ordered prior to the change in scope and are 
to be delivered as parts of Item 3 kits. (Extra cryostats 
were not fabricated above the needs for the two assemblies 
of Item 1.) 
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TECHNICAL REPORT 

Detectors 

Due t o  long wavelength design requirements of t h e  PbSe 
immersed de tec to r ,  -were I R  required.  Since 
SBRC had not  used t h i s  mater ia l  f o r  de t ec to r  s u b s t r a t e s  
previously some trouble was experienced i n  matching per- 
formance of de t ec to r s  deposited on normally used sub- 
strates. Some changes i n  chemistry d i d  r e s u l t  i n  detec- 
tors  capable of meeting t h e  design goals  by  providing a 
geometrical  s h i e l d  although the  y i e l d  of acceptable  
de t ec to r s  was low. T r i a l  runs w e r e  made on coa t ing  t h e  
immersed lens  by s p i n  coat ing techniques bu t  an t i - r e f l ec -  
t i o n  coat ings w e r e  no t  used due t o  t h e  narrowing of t h e  
s p e c t r a l  response i n  t h e  long wavelength region. 

Re f r i s e ra t ion  A s s e m b l y  

The quick cool down design o r i g i n a l l y  required a higher 
pressure  s t a r t i n g  tank,  a sus ta in ing  tank  combined wi th  
a dua l  wound c r y o s t a t  with a quick s t a r t i n g  c o i l  and sus- 
t a i n i n g  coil .  Two gas f i l t e r s  w e r e  a l s o  required.  Af te r  
t h e  change i n  scope, a s i n g l e  wound c r y o s t a t  and t w o  gas 
f i l t e r s  for each assembly w e r e  de l ivered  a s  a p a r t  of 
each de tec to r  and o p t i c s  assembly. 

Pressure tests wi th  hydraul ic  o i l  w e r e  conducted on t h e  
gas f i l t e r  assemblies wi th  the  following r e s u l t s :  

Sample 1 - f a i l e d  a t  the  brazed j o i n t  a t  
21,600 p s i .  

Sample 2 - f a i l e d  i n  the  connecting tubing 
a t  23,000 p s i  and again a t  t h e  
connecting tubing a t  22 ,500  p s i  
bu t  t h e  f i l t e r  d id  not  bu r s t .  

brazed j o i n t  a t  20,400 p s i .  
Sample 3 - developed a pin hole  leak  a t  t h e  

The f i l t e r  bodies dest ined f o r  end use w e r e  proof t e s t e d  
a t  7,900 p s i  a t  24OC with  nitrogen gas.  

O p t i c a l  Desiqn 

The o p t i c a l  path of t h e  PbSe de tec to r  has t h e  inc iden t  
r a d i a t i o n  f i r s t  passing through t h e  d i ch ro ic  beam s p l i t t e r  
a t  45O t o  t h e  sur face  wi th  an average t ransmission of 85% 
i n  t h e  4.95 t o  6.6 micron bandwidth. The second o p t i c a l  
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O p t i c a l  Desiqn con ' t .  

u n i t  i s  t h e  mirror  a t tached  t o  t h e  PbSe de t ec to r  housing 
wi th  a r e f l ec t ance  of about 95%. The s i l i c o n  l ens  on t h e  
d e t e c t o r  package has an average t ransmission of 90%. Thus 
t h e  percentage of inc ident  r ad ia t ion  reaching t h e  f r o n t  
su r f ace  of t h e  immersed PbSe de tec to r  amounts t o  73% i n  
t h e  spectral b a n w i d t h  4.95 t o  6.6 microns. 

The o p t i c a l  path of t h e  PbS de tec tor  has t h e  reflected 
r a d i a t i o n  f r o m  t h e  f r o n t  sur face  of t he  d i ch ro ic  b e a m  
s p l i t t e r  which has an average r e f l ec t ance  of 91% i n  t h e  
1.65 t o  2.2 micron bandwidth. 
nent  i s  an in t e r f e rence  f i l t e r  of 70% average t ransmission 
i n  t h e  1.65 t o  2.2 micron bandwidth w i t h  an ape r tu re  
vacuum deposited on t h e  f r o n t  surface.  

The second o p t i c a l  compo- 

The s i l i c o n  lens  on the f r o n t  of €he PbS de tec to r  package 
has an average t ransmission of 95%. Thus t h e  percentage 
of i nc iden t  r a d i a t i o n  reaching t h e  f r o n t  of t h e  immersed 
PbS de tec to r  amounts t o  61.0% i n  t he  1.65 t o  2.2 micron 
bandwidth. 

S p e c t r a l  
A. 
B. 

C. 

D. 

E. 

F. 

G. 

curves of t h e  above o p t i c a l  elements follow. 
Transmission curve of Dichroic Beam S p l i t t e r .  
Reflect ion curve of Dichroic Beam S p l i t t e r .  
Transmission curve of S i l i c o n  Lens f o r  PbSe 
detector. 
Transmission curve of S i l i c o n  Lens f o r  PbS 
de tec to r  . 
Transmission curve f o r  1.65 t o  2.2 micron 
in t e r f e rence  f i l t e r  f o r  PbS de tec to r .  
Spec t r a l  response of PbS de tec to r  used i n  
assembly #2 with 1.65 t o  2.2 micron f i l t e r  
and -155 ape r tu re  over de tec tor .  
Spec t r a l  response of PbSe de tec to r  used i n  
assembly #2 with -155 ape r tu re  over de t ec to r  
and ca l cu la t ed  response through Dichroic 
Beam S p l i t t e r .  

R'. M. Ta'lley 
Manager, Sant% Barbara 

Laboratory 
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S U A  BA?BARA RESEARCH CEIGER 

QUALITY A S S W C E  DEPARTNEEIT 

EHVIROXBNTAL TEST 
,f -- 

APPROVED 
? r o j e  En i 

APPROVED al*'xT& 
Director/ QIqjA Cy Assurance 

A' 

PROCEDURE XO. 2090-4 

COUTPdCT SO: 950548-Modification No. 1 

PART EMB! Brit Optics Assembly 

CLASS OF TEST: Type Approval T e s t  

REFERENCE: JPL Specification No. 30250A 

ioa of vacuum-temperature changes. 

11 2.0 REFERENC 

a. The test shall be conducted in a vacuum chamber at a 
pressure of 10-4 am of or less. 

b. The temperature shall be controlled by regulating the 
radiative environment inside the vacuum chamber. 

The test is to be conducted in a vacuum chamber with a cold- 
ature control mechanisms. 

as a reflector. 

80 that the 


